cial role) factors must be considered. 15 However, the predictors of QOL have been found to differ according to the stage of the stroke. During the 3-12 months after a stroke, age, sex, the presence of comorbid conditions, level of education, type of stroke experienced, concordance (paretic arm), persistent pain, tube feeding, lack of physical exercise, functional status, and depression have been established as predictors of QOL. [16] [17] [18] During the long-term follow-up period after stroke (1-6 years), physical, social, functional, and psychological factors such as age, socioeconomic status, diabetes, angina, unemployment in young adults, employment as a manual worker, physical functioning, urinary incontinence, fatigue, stroke severity, depression, and cognition have been identified as contributors to the QOL of stroke survivors. [19] [20] [21] [22] Unfortunately, few studies have identified the factors associated with QOL in stroke survivors during the acute phase after a stroke. Investigating the factors associated with QOL in patients with acute stroke might improve the quality of care of acute stroke.
This study aimed to investigate determinants of QOL during the acute phase following a stroke in a cohort of Korean patients. We evaluated the association of QOL with socio-demographic characteristics and clinical factors such as stroke severity, physical disability, cognitive functions, grip strength, and psychological distress.
METHODS

Study overview
This analysis was conducted as a component of a larger parent study investigating mental disorders in stroke survivors using a naturalistic prospective design. The detailed design has been published. 23 In brief, participants were consecutively recruited from all patients who had recently suffered an ischemic stroke and who were hospitalized in the Department of Neurology of Chonnam National University Hospital (CNUH) in Gwangju, South Korea. Assessments were conducted at 2 weeks and at 1 year after the stroke to investigate the acute and chronic consequences of this event. Recruitment for the initial 2-week assessment occurred from 2006 to 2010. To focus on the acute phase of stroke, only the 2-week data are considered in the analyses described here.
Participants
All patients who had suffered an acute stroke and who were hospitalized at the study site were approached regarding participation. Inclusion criteria were i) ischemic stroke confirmed by brain magnetic resonance imaging (MRI) (or computed tomography (CT), if MRI was contraindicated); ii) ability to complete the necessary investigations and questionnaires; and iii) capacity to understand the objective of the study and provide informed consent. Exclusion criteria were i) severe physical illnesses that were life threatening or interfered with recovery from the stroke; ii) communication difficulties due to dysphasia or dysarthria, which precluded informed consent and questionnaire completion; iii) any of the following comorbid neuropsychiatric conditions: dementia, Parkinson's disease, brain tumor, epilepsy, psychoses, or alcohol or substance dependence; iv) severe physical illnesses limiting movement prior to stroke; and v) Korean Mini-Mental State Examination (K-MMSE) scores of <16. 24 All participants provided written informed consent, and the study was approved by the Institutional Review Board of CNUH.
WHOQOL-BREF
QOL was measured by the World Health Organization Quality of Life-Abbreviated form (WHOQOL-BREF), a 26-item self-administered questionnaire in which items are rated on a 5-point scale. WHOQOL-BREF evaluates domains related to physical factors, psychological factors, social relationships, and environmental context. Raw subscale scores are converted to a scale from 0 to 100 scale to facilitate comparisons with other data sets; higher scores indicate better QOL. The WHOQOL-BREF was formerly standardized in Korean. 
Socio-demographic data
Data on age, sex, year of education, marital status, religious observation, and current occupation were obtained from participants or caregivers, as appropriate. Analyses employed the following categories: marital status (currently married vs. currently unmarried), religion (observant vs. non-observant), and occupation (employed vs. unemployed).
Clinical characteristics
Stroke severity was measured using the National Institutes of Health Stroke Scale (NIHSS). 26 Scores on this instrument range from 0 and 42, and higher scores indicate more severe pathology. Physical disability was measured with the Barthel Index (BI). 27 Scores on this instrument range from 0 to 100, and lower scores indicate more severe disability. Cognitive functioning was evaluated by the K-MMSE, with scores ranging from 0 to 30, and lower scores indicating lower levels of cognitive functioning. The test was administered by a trained interviewer. Grip strength was measured in kilograms in both hands using a handheld dynamometer (T.K.K. 5401, Grip D; Takei Scientific Instruments Co, Japan). Measures for both hands were averaged to yield a composite measure of grip strength. Psychological distress was evaluated with the Hospital Anxiety and Depression Scale (HADS), which was divided into two subscales: the 7-item anxiety subscale (HADS-A) and the 7-item depression subscale (HADS-D). Each item is scored on 4-point scale (0-3), resulting in a total score of 0-21 on each subscale, with higher scores indicating more severe pathology. 28 The HADS was formerly standardized in Korean.
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Statistical analyses
Descriptive data are presented as means (standard deviations; range) or as numbers (percentages), as appropriate. The dependent variable was each WHOQOL-BREF domain continuous score. Initially, uni-variate associations were investigated between each QOL domain score and all independent socio-demographic and clinical characteristics using linear regression analyses. Factors significantly associated with each WHOQOL-BREF domain score on the uni-variate analyses (p-value<0.05) were simultaneously entered into multi-variate analyses models to assess independence using multiple linear regression. The B-values and confidence intervals are presented as statistical coefficients. Statistical analyses were performed with SPSS 17.0 software (Statistical Package for the Social Sciences, SPSS, Inc., USA).
RESULTS
Recruitment and descriptive data
A total of 422 stroke patients who met the inclusion criteria were recruited. The mean (SD) time between stroke and assessment was 12.6 (3.3) days. Descriptive data on socio-demographic and clinical characteristics are presented in the first column of Table 1 
Uni-variate associations of QOL with socio-demographic characteristics
Associations between the four WHOQOL-BREF domain scores and socio-demographic characteristics are summarized in Table 2 . Younger age, male sex, higher education, and current employment were significantly associated with higher scores on the physical factors. Male sex, higher education, and current employment were significantly associated with higher scores on the psychological factors. Higher education was significantly associated with higher scores for social relationships. Male sex, higher education, and being married were significantly associated with higher scores on the environmental context.
Uni-variate associations of QOL with clinical characteristics
Associations between the four WHOQOL-BREF domain scores and clinical characteristics are summarized in Table 3 . Lower NIHSS scores, higher BI and MMSE scores, stronger grip strength, and lower HADS-D and HADS-A scores were significantly associated with higher scores on the physical factors. Lower NIHSS scores, higher BI and MMSE scores, stronger grip strength, and lower HADS-D and HADS-A scores were significantly associated with higher scores on the psychological factors. Higher BI scores, stronger grip strength, and lower HADS-D and HADS-A scores were significantly associated with higher scores for social relationships. Lower NIHSS scores, higher BI and MMSE scores, stronger grip strength, and lower HADS-D and HADS-A scores were significantly associated with higher scores on the environmental context.
Multivariate associations with QOL
Adjusted associations between the four WHOQOL-BREF domain scores and simultaneously entered independent variables are summarized in Table 4 . Higher MMSE scores, stronger grip strength, and lower HADS-D and HADS-A scores were independently associated with higher scores on the physical factors. More education, higher MMSE scores, and lower HADS-D and HADS-A scores were independently associated with higher scores on the psychological factors. Lower HADS-D and HADS-A scores were independently associated with higher scores for social relationships. More education, higher MMSE scores, and lower HADS-D scores were independently associated with higher scores on the environmental context.
DISCUSSION
The principal findings of the present study of inpatients experiencing the acute period following stroke were as fol- It is noteworthy that previous studies on QOL following stroke have focused primarily on long-term outcomes rather than on the acute phase. As mentioned above, many psychological, demographic, and physical factors contribute to longterm QOL after acute stroke. However, few studies on the factors that predict QOL in stroke patients during the acute phase have been conducted. Kwok et al. 16 studied the determinants of QOL in Chinese stroke survivors during the 3-12 months after discharge and found that environment and social interaction were associated with QOL. Additionally, Jonsson et al. 17 underscored the role of depressive symptoms and functional status in determining QOL relatively shortly after discharge for stroke. The Extremity Constraint-Induced Therapy Evaluation (EXCITE) trial found that demographic factors such as age, sex, education, comorbid conditions, stroke type, and dominant hand were predictors of the QOL of patients with mild to moderate strokes during the subacute stage (3-9 months). 18 Although these studies investigated the determinants of QOL in acute stroke patients within relatively short-term follow-up periods compared with the periods examined by other studies, they were not able to assess the factors associated with QOL during the acute phase (especially during admission).
This limitation may be attributable to the fact that clinicians attend to saving lives and treating the neurological problems of patients who have suffered from an acute stroke rather than to QOL. In general, neurological management is given priority in the treatment of stroke patients during the acute phase, and psychological and rehabilitative considerations become more important during the rehabilitation or chronic phases of stroke. However, we focused on associations between QOL and other factors during the acute phase of stroke. Patients in the current study were stroke survivors who were assessed within 2 weeks of the stroke. Additional studies with larger samples can provide more information about the determinants of QOL in the acute stage of stroke.
We expected that neurological symptoms such as stroke severity, impaired ability to perform ADLs, and cognitive functioning would be the primary factors associated with QOL in patients who have survived strokes, but we eventually found that psychological distress such as depression and anxiety was most strongly and consistently associated with all QOL domains, even during the acute phase. Depression, which has been identified in 30% of patients following stroke, has been correlated with QOL in this population. 30, 31 It has been suggested that depression usually develops 6-12 months after stroke and can continue for up to 3 years following this event. 32, 33 Several long-term studies have examined the role of depression and anxiety as a determinants of QOL after stroke. 17, 19, 20 The findings of these long-term studies are consistent with those of the present study (higher HADS-A and -D scores among stroke patients).
Cognitive functioning, as evaluated by the MMSE, was also independently associated with the physical, psychological, and environmental domains of the WHOQOL-BREF. A few studies have reported that cognitive functioning was independently associated with QOL in stroke survivors during a long-term follow-up period. 19, 22, 34 These findings suggest that a psychiatric perspective, in addition to neurological management, is important during the acute phase of stroke. However, given that we interviewed all enrolled patients during admission and found a higher prevalence of post-stroke depression 6 months after discharge, reevaluations are needed after the post-discharge period.
Physical disability has consistently been identified as a determinant of QOL among stroke survivors in almost all studies. Unexpectedly, NIHSS and BI scores, the main indices of stroke severity, were not associated with any domains of the WHO-QOL-BREF in the present study. These findings may result from our focus on the acute stage of stroke in that nearly all patients were bed ridden, and associations of measures of stroke severity, such as the NIHSS and BI, with QOL cannot be assessed as precisely during the acute stage as during the chronic stage of stroke. However, NIHSS was known to be a well-reflecting marker of severity of acute stage rather than chronic stage of stroke. Because severity of acute stroke can be underestimated due to anosognosia in patients with right middle cranial arterial territory infarction, further evaluation is needed to seek association QOL with stroke severity of acute stroke. Alternatively, this finding can be interpreted as suggesting the importance of psychological versus physical factors during the acute stage of stroke. Of the variables used in assessing neurological symptoms, only grip strength was independently associated with the physical domain of QOL. Grip strength has been known to be associated with the QOL of elderly persons, 35 and weaker grip strength has been correlated with decreased QOL among those who have suffered from an ischemic stroke. 36 Consequently, grip strength, rather than other markers of physical disability such as NIHSS and BI scores, can be used as a predictor of QOL during the acute stage of stroke. In our previous report from the same dataset, depression and anxiety was not associated with stroke severity assessed by NIHSS and BI. 37 These results suggested that psychological distress may influence QOL directly rather than via stroke severity indirectly.
Education was associated with the psychological and environmental domains of the WHOQOL-BREF in the current study. The NEMESIS study and the EXCITE trial reported that less education was associated with decreased QOL, and this finding suggests that educational status is an independent predictor of QOL during both the acute and chronic stages after an acute stroke. 18, 21 In our present study, there are more male patients in study populations. Several studies have found that women who survived strokes have less favorable outcomes than do their male counterparts. Women are less likely to be discharged to their homes than are men and are more likely to have physical impairments and limitations in their daily living. 38 Additionally, women have lower overall QOL and lower levels of functional recovery compared with those of males.
39, 40 The Tinzaparin in Acute Ischemic Stroke Trial (TAIST) reported that being female was predictive of poor functional outcomes in stroke. 41 Thus, separate examinations of male and female stroke survivors should be performed.
Our study has several strengths. First, QOL and the other important variables were evaluated using well standardized instruments at a similar time point (two weeks after stroke) in all participants. The present study focused on the acute post-stroke period, and therefore reduced the risk of bias arising from heterogeneous time since stroke. Second, participants were consecutive patients with a recent stroke from the study hospital, which reduced the likelihood of selection bias and increases the potential generalizability. However, an important consideration in interpreting the present findings is that participants with severe cognitive impairment or aphasia who could not perform the self rating scales or psychiatric interview were excluded, and therefore the findings can only be assumed to apply to people with mild to moderate stroke severity without these deficits. Another consideration, this analysis evaluated QOL in only acute stroke patents, and therefore long-term follow-up study is needed. 42 In conclusion, the present study demonstrated that psychological distress and impaired cognitive functioning were associated with QOL in stroke survivors during the acute phase following stroke. However, stroke severity, physical disability and other socio-demographic factors did not significantly influence QOL in these individuals. These findings underscore the importance of psychological as well as neurological interventions during the acute phase following stroke.
